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EDITORIAL 


A NEW ERA IN VETERINARY EDUCATION 


Tue next few years will witness the end of the one-portal system of entry 
to the veterinary profession. The R.C.V.S. may cease to conduct those examina- 
tions which in the past have led to the diploma of membership. 

In the future no doubt the role of the R.C.V.S. will be that of a supervisor 
in order to ensure that a certain minimum standard may be maintained. As 
far as one can visualise, it will have no power to lay down a maximum 
standard. This fact, coupled with the right of the Universities to grant a 
registrable degree, may revolutionise completely the standards of competence in 
the future. It will bring the veterinary profession into line with human medicine, 
the sister profession. 

It is acknowledged that there are variations in the standards required by 
the many bodies and institutions which may grant a registrable degree or 
diploma in human medicine. These variations are all too obvious in the final 
production, i.e., the general practitioner. The effects of a variation of standard 
-are not shown so obviously in those who choose to follow a career in the labora- 
tory or office. In many of these posts a veterinary or medical qualification is 
not essential, and it would appear that any knowledge appertaining to the 
patients whilst they were alive is equally redundant. 

When there are many degrees or diplomas leading to one objective, a 
tendency for competition is apt to occur. The competition may be towards a 
high standard. It may be for the more prosaic object of filling the classrooms. 
Both interpretations have their disadvantages. If the academic attainment be 
fixed too high, the student may not have the time or the inclination to become 
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competent in the more simple or practical tasks which form such a large part 
of a veterinary surgeon’s life and work. On the other hand, if the so-called 
practical aspect be stressed unduly and to the disadvantage of the academic and 
cultural side, then the result will be to breed just a race of quacks. 


In the past the standards of competence demanded by the R.C.V.S. have 
been assessed by those most competent to adjudicate on such matters, i.e., 
veterinary surgeons. This may not be the case, in full measure, in the future. 
It is possible, and indeed probable, that some of those who may exert a great 
influence on the course of study and on the examination tests of competence 
of our undergraduates, the potential veterinary surgeons of the future, may 
themselves be profoundly ignorant of matters veterinary. 


The profession suffered greatly for this reason a hundred and fifty years 
ago. Let us not put the clock back to the days of Coleman. 


XUM 
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GENERAL ARTICLES 


GENETICAL ANALYSIS OF THE INCIDENCE OF 
DROPSICAL CALVES IN HERDS OF 
AYRSHIRE CATTLE 


By H. P. DONALD 
Animal Breeding Research Organisation, Edinburgh 


D. W. DEAS, A.V.I.O. 
Animal Health Division, Ministry of Agriculture 


and A. L. WILSON, V.I1.O. 
West of Scotland College of Agriculture 


BREEDERS of Ayrshire cattle in Great Britain have been somewhat disturbed 
in recent years by the incidence of dropsical calves. In order to place technical 
advice on a sound basis, an investigation of the genetical and clinical aspects 
of the condition has been carried out, the results of which are described in 
this paper. 

Affected calves are commonly described by breeders as bull-dogs, although 
they are not achondroplastic. Their condition has also been known as dropsy, 
edema or anasarca. Although cedema or anasarca may be technically more 
correct, the term dropsy has been used throughout this paper because of its 
greater currency in the present context. In view of earlier reports (Jamieson, et 
al., 1945) interpreting congenital dropsy in a herd of Ayrshire cattle as an 
environmental effect, it was of importance to be quite clear about the clinical 
aspects of the condition in Ayrshire calves and to search for unequivocal evidence 
on the question whether it was inherited or not. The conclusion arrived at in 
this paper is the same as that of Korkman (1940) who studied a similar defect 
in Finnish Ayrshire calves, namely that it is genetic and is due to an autosomal 
recessive gene. This is not to say that all dropsy in Ayrshire calves is genetic 
in origin, but that a genetic explanation covers the facts observed in our survey. 
Apart from the possibility of nutritionally induced dropsy, there is another 
source of confusion which should be mentioned. Withers (1949) has reported 
the occurrence in Ayrshires of the classical type of bull-dog calf in which there 
is malformation of bones, but this has not been described in detail. An 
achondroplastic Ayrshire calf has also been observed by one of us (A.L.W.). As 
far as the affected calves on which the present report is based are concerned, 
we are confident that they are homogeneous in nature. Many of the calves have 
been identified by veterinarians very familiar with the condition, and the 
remainder by breeders who have every reason to be familiar with it. Furthermore, 
the frequency and incidence of affected calves is on the whole consistent with 
genetical expectation. Most of the data referred to here have been collected by 
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the authors, but this would have been impossible without the co-operation of 
breeders and veterinarians whose help is gratefully acknowledged. This has 
enabled us to accumulate details of 325 dropsical calves in 60 herds. In one 
of them, 66 affected calves were born during the last seven years. 


Clinical Aspects 


In the last two or three months of pregnancy the cow carrying a dropsical 
calf is often noticed to be very much larger than usual. Abnormal amounts of 
amniotic fluid present in the uterus can be appreciated on palpation of the right 
flank. As the time of parturition approaches, the cow may have trouble in 
rising. Farmers with previous experience of a dropsical calf are often able to 
forecast the birth of such an animal by these signs. 


A dropsical calf is generally carried to full term and the cow cleanses 
normally, but calving is usually difficult owing to the size of the calf. Many 
cows are sent for slaughter without serious attempts at delivery, to effect which 
Czsarean section or embryotomy would often be necessary. In any event, the 
mortality rate in cows carrying dropsical calves is high. 


The appearance of the new-born calf is the most striking feature of the 
condition. When dropsy is generalised the calf is tremendously swollen over its 
whole body, but cases are often seen where the dropsy is not so extensive, and 
indeed, it may be confined to the head and neck, the legs and tail. The head 
then appears markedly swollen with a large accumulation of fluid underneath 
the lower jaw and in the region of the muzzle, extending to the poll and around 
the eyes which appear to be sunken. It is this swelling of the head which is 
responsible for the use of the term “ bulldog” to describe these calves. The 
ears are also markedly enlarged, may be two or three inches thick, and droop 
owing to their abnormal weight. Accessory lobes behind and at the base of the 
ears are a fairly regular feature; these too are dropsical and vary considerably 
in size. Occasionally they are so large that their added weight exaggerates the 
droop of the ears until they hang down like the ears of a spaniel (See Plate 1). 
Very often when the head is as described the legs are also swollen and the swelling 
pits readily on pressure. 


The condition is not difficult to recognise except when the dropsy is very 
slight, and then it is possible for an affected calf to pass unrecognised. A farmer 
with little experience of the condition may attempt to rear slightly affected 
animals, which on close observation may show some pouchiness of the inter- 
mandibular space, minor thickening of the ears and small accessory ear lobes; 
slight swelling of the legs and root of the tail may be appreciated only by 
handling these parts. 

At post mortem examination the ratte observed are those associated 
with dropsy. The skin may be as much as two inches thick. Subcutaneous 
tissue and peritoneum are gelatinous in appearance and the walls of the stomachs 
show infiltration of the mucous and sub-mucous coats. The liver may be smaller 
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than normal and the pericardial sac filled with fluid. Lymphatic glands are 
invariably larger than normal and watery in consistency. Any affected calf born 
alive and sent for slaughter will be condemned on account of the dropsy by 
the Meat Inspector. 


Frequency 


Affected Ayrshire calves have been reported from practically every region 
of Britain where Ayrshire cattle are numerous but not calves of other breeds in 
the same or adjacent herds. Most, but by no means all, affected caives in our 
material were born in pedigree herds. 


In order to obtain an estimate of the frequency of occurrence, eighteen 
educational and research institutions were asked for calving data from their 
Ayrshire herds in 1949. There were no less than 1,375 calvings, but only seven 
of them involved dropsical calves (0.5 per cent), and five came from one herd. 
Calves stillborn for other reasons numbered 84, or about 6 per cent of all calves 
born. Withers (pers. comm.) has furnished more extensive data of the same kind. 
Over the three-year period 1946-48, he obtained reports on 4,956 Ayrshire 
calvings, 265 of which produced stillborn calves, and 14, dropsical calves (7¢ : 
72 of which 12 were stillborn). 


This method of obtaining an estimate is open to objection. If the condition 
is genetically determined by a recessive gene, the total number of affected calves 
is much less relevant than the number of bulls used to sire them and their dams, 
but this information was not available. There is also the possibility that the 
relatively few herds selected may not be typical, or that the frequency varies 
from one group of herds patronising one source of bulls to another group 
patronising another source. Finally, it is not always certain that the recorded 
data faithfully reflect the real facts. These objections, however, cannot prevent 
the conclusion that, at the time of the surveys, dropsical calves were far from 
being a serious source of loss to breeders generally. Individual breeders, on the 
contrary, could suffer considerably. 


Sex and Mortality 


Clinical reports often mention the difficulty of calving cows carrying 
dropsical calves, and an attempt has, therefore, been made to estimate the 
frequency of still births and embryotomies. 


Stillbirths are a less serious matter for the herd owner than embryotomies, 
which often leave the cow very weak. It has not been found worth while to 
separate records of embryotomies from cases where the cow died before or after 
calving. Embryotomies are not lightly undertaken, and the decision to operate, 
the timing of the operation, and the state of the cow, are variables which seem 
to make the distinction between cows slaughtered before calving, deaths after 
calving, and successful embryotomies of doubtful value. These have been 
grouped together and compared with ordinary live and still births (Table 1). 
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Of the 325 dropsical calves referred to above, 288 are included in this Table. 
The remainder occurred in one herd some years ago, and details of sex and 
parturition are lacking. 


TABLE 1 
Sex and Mortality of Dropsical Calves. 
Birth Male Calf Female Calf Sex not 
No. % No. % recorded 
All records Born alive 12 17 10 23 9 
Born dead 18 26 10 23 — 
Cow died , is ‘ 
Embryotomy 4 5 9 
No record 26 37 22 50 127 
Total 70 44 145 
Selected Data Born alive 10 24 5 33 _— 
20 Herds Born dead 18 43 8 53 —_ 
Cow died . is i ; 
Embryotomy 4 33 3 
Total 42 15 I 
One Herd Born alive 4 ‘a 
Born dead 13 9 1S 
Cow died " ‘ ‘ 
Embryotomy 4 y 3 5 


The first section of Table 1 covers 259 calves, which together with 29 in 
the third section makes up the 288 calves. Many records were fragmentary. 
The second section was, therefore, compiled from herds where the data were 
complete, so as to avoid the possibility of bias such as would arise if isolated cases, 
brought to our notice, tended to be the more difficult. In the third section, 
details not included elsewhere are given of one particular herd for years in which 
the distinction between live and still births was not always made. 


An excess of males over females has been a consistent feature throughout 
the collection of data. It was found not only within years, but within most 
herds. Since the ratio of 70 do : 44 2 ? is significantly different from the 
expected equality (P < 0.02), the discrepancy must be taken into account. 


There seems little doubt that males are more often born dead than alive, 
whether those destroyed in embryotomy are regarded as still births or not. It 
is not so certain that this is true also of females, owing to the smaller numbers 
involved. Although the figures in the last section of the table do not show it, 
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it seems safe to conclude from the rest of the data that cows carrying dropsical 
bulls are two or three times as likely to die or undergo embryotomy as those 
carrying dropsical heifers. Taking this aspect of the data in conjunction with 
the over-all deficiency of heifer calves suggests that males suffer a greater degree 
of dropsy than heifers, and are thus more dangerous for their dams. It is known 
that affected calves show all grades of dropsy from grossly swollen and mis- 
shapen bodies to swellings so slight as to pass unnoticed. Unfortunately, the 
point cannot be checked directly from our data, but it seems possible that heifers 
may often be so slightly affected as to pass for normal. If true, this might 
account in part for the disturbed sex ratio among affected calves. Cows of all 
ages up to the seventh calf have produced dropsical offspring, their age distribu- 
tion being very similar to that of all cows, except for an excess of first-calf 
heifers. 


It is clear that dropsical calves in our data have caused something like 
20-30 per cent of their dams to die or undergo embryotomy. Since the informa- 
tion came from a large number of different herds, it would seem to have general 
validity. While breeders may in general not worry very much about the loss 
of a few calves, they may well beware of the much more serious losses these 
calves may cause among their cows. 


An example of a live male calf with generalised dropsy affecting particularly 
the head, legs and brisket is shown in Plate 1, alongside a normal calf. Details 
of the growth of this calf and of a normal Ayrshire calf reared in the same calf 
house and born about the same time are given in Table 2. At about three 
months of age, the dropsical calf began to lose weight, and it was destroyed at 
five months. 


TABLE 2 


Growth of a male dropsical calf up to five months of age in comparison with 
a normal Ayrshire calf born at the same time. 


Weight (Ib.) 

Agein Drop- é Measurements at‘130-140 Ib. live-weight (cm.) 
months sical Normal Dropsical Normal 
) 79 89 Height at withers... aon 70 74 

1 80 105 Width at pin bones ... oe 10.1 12.0 
2 112 149 Head length ... me ae 26.3 26.0 
3 136 199 Head width ... ad 13.8 13.1 
4 133 257 Circumference of cannon bone 13.0 10.7 

5 115 279 


As the figures show, the dropsical calf was retarded in growth. At three 
months of age, when it reached its maximum weight, it was smaller than a 
normal calf of the same weight except in head and leg measurements, which 
were affected by the dropsy. 
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Full details of the experiences of all the individual breeders who have kindly 
supplied information cannot be given, but to illustrate the types of situation 
which may be set, some details of seven herds are presented :— 


(1) A large herd using 8-10 bulls for service each year produced 13 dropsical 
calves over a period of five years (10 d, 2 2, 1 ?); all but one were by one 
sire, and most of the cows and the sire of the one calf were by a second earlier 
sire. Six of the dams died during or after calving, and one was subsequently 
barren. Heredity is the most obvious reason for the concentration of all dropsical 
calves in the descendants of two out of a large number of bulls. 


(2) One bull was mated over a period of three years to 24 unrelated cows 
and 3o half-sisters, with the results in Table 3. This is just the sort of test 
advocated for revealing genetic defects in bulls. In this case the bull was found 
to transmit dropsy when mated to females likely to carry the same defects as 
he did. 


TABLE 3 
Progeny of a Bull out of Related and Unrelated Cows. 
Number of calves Ratio 
Dams Normal Dropsical Normal : Dropsical 
et trey 2 2 2 
Unrelated to sire ... 11 16 8 o oO oO 
Half-sisters of sire ... 12 18 o 6 1: 1 go : 8 


All the affected calves were out of the half-sisters. Assuming for the moment 
an autosomal recessive gene, we would expect that a heterozygous bull mated 
to an unselected group of half-sisters would sire about seven normal to one 
affected calf, since only half the group would be heterozygous. In this material 
there should have been about five dropsicals instead of eight. With such small 
numbers the difference is of no great consequence, and, in any case, some of the 
half-sisters may have received the gene from some of their dams as well as from 
their sire. It will be noted that the deficiency of affected heifers is offset by an 
excess of normal heifers. If it were possible to exclude the effect of chance on 
segregation for sex and dropsy, these figures might be damaging for the theory 
of an autosomal recessive gene responsible for the dropsy. For males alone, the 
ratio is two normal to one dropsical, which is very different from the expected 
re. 

(3) In another large herd one bull (out of several in use) sired 12 affected 
calves out of dams by another bull. No cows were lost, and the sex ratio was 
5 ¢ :7 2%. In both these respects this herd was unusual. One cow produced 
twin heifers, both dropsical. 


Fic. 
Fic. 
Fic. 
Fic. 
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Live male dropsical Ayrshire calf. Note ear appendage. 

Same calf beside a normal Ayrshire x Friesian calf one month younger. 
Slightly affected calf with dropsy of limbs and submandibular region. 

Grossly dropsical calf weighing 168 lb. delivered by Czsarian operation. 


(Article by Donald, Deas and Wilson, page 227). 
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(4) A breeder with a Friesian x Ayrshire cross cow mated her to an Ayr- 
shire bull and obtained a dropsical calf. The cow was a heifer and calved herself. 
The calf () was dropsical only about the head, ears and forelegs, and was born 
alive. 


(5) Five pedigree cows produced seven affected calves in another herd to 
a succession of three sires. One cow produced three such calves, including twin 
heifers at her second calving. These lived, but failed to recover, and were 
slaughtered at three months of age. Of the other calves, at least four were bulls. 


(6) In a large herd using 6-7 service bulls, 14 affected calves were born 
some years ago, and sired by five different bulls. The bulls were changed and 
the dropsical calves no longer appeared until recently, when five more occurred. 
All were by one young bull; four of the dams were sired by one of the original 
five bulls associated with the defect, and one was a grand-daughter of another 
of them. Among the 14 earlier cases were twins, one of which was a dropsical 
do and the other a normal °. 


(7) Close pedigree relationships between dropsical calves are a common- 
place. One herd has been chosen to illustrate this point as the pedigrees are 
comparatively compact. They have been condensed for nine calves into Text 
Fig. 1. In this one-sire herd, one sire of affected calves has been followed by 
another. Pushed far enough back, pedigrees of practically any two Ayrshire 
cattle show links, and the absence of such links between ancestors in the diagram 
comes of restricting the number of generations shown. It would, of course, be 
more informative if the figure also showed the normal calves, but it is extremely 
difficult to do this without making it unintelligible, owing to the various mates 
which a cow usually has. As in herd No. 2, the association of the abnormality 
with inbreeding, but not out-breeding, in this herd creates a presumption that 


a= 
©- cow. 
Fic. 1 


Pedigree showing relationship of bulls and cows 
producing dropsical calves in one herd. 


2- dropsical calf. 
bull. 


234 THE BRITISH VETERINARY JOURNAL 


an hereditary condition is involved, since inbreeding increases the likelihood 
that recessive defects will appear. 


The information given for these seven herds when multiplied several times 
creates a strong case for the assumption that the condition is genetic in origin, 
and is due to an autosomal recessive gene. Facts arguing in favour of this 
assumption may be briefly listed as follows :— 


(a) Some bulls have affected offspring; others in the same herd and mated 
to the same cows do not. 


(b) Some sets of paternal half-sisters produce dropsical calves to a given 
sire, whereas others in the same herd do not. 


(c) Calves of both sexes are affected—which implies an autosomal mode 
of inheritance. 


(d) Even in herds using a sequence of bulls siring affected calves, their 
frequency only rarely and temporarily rises as high as 15-20 per-cent of the 
calves born. 


(e) This particular condition is geographically widespread, but, as far as 
we know, is confined to Ayrshire cattle. 


(f) Twins may consist of two affected or of one normal and one affected 
calf. Assuming prenatal vascular anastomosis, the latter type of pair argues 
against transmissible disease or maternal environment as a cause. Both types 
of pair would be expected in a genetic situation. There have not been enough 
pairs, however, to give this point much significance. 


(g) Sires and dams of affected calves are frequently related within 2-4. 


generations. 


We proceed, therefore, to test the hypothesis of a recessive gene on data 
from a large herd. For convenience the gene will be given the symbol dr, and 
its normal allelomorph Dr. 


Incidence of Dropsical Calves in a Single Large Herd 


Between 1945 and 1951, there were born in this herd, which produces 
about 150-170 calves each year from 3-4 bulls, at least 66 affected calves, of 
which 43 were males, 21 females, and two unknown. The excess of males 
occurred in each year. 


From the breeding records of this farm, which have been kindly made 
available to us, it has been possible to analyse all the progeny of the various 
bulls used in the last few years. Since a complete pedigree analysis of all females 
used would be a formidable undertaking, we have been content to concentrate 
on sires. During the period under study, 13 service bulls have been used, often 
only one or two at a time, so that progenies are unusually large for naturally- 
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served cattle. One bull (R) recently sired 82 calves in nine months, and another 
(C) 70 in eight months. Of the 13 bulls, no less than 10 sired dropsical calves. 
Such a high proportion of heterozygous bulls would not be expected if they 
were a random selection with respect to Dr/dr. Many of them, however, are 
related either to each other, or to known sires of dropsical calves. These rela- 
tionships are shown in Text Fig. 2, from which it may be inferred that the 
selection of bulls has been such as to incur a high probability that they would 
be heterozygotes (Dr dr). 


Con , —s 


‘ee a ga lien 


= 
Q io 2 
ale fon fe) 
gant: 
Fic. 2 


Pedigree showing relationships of bulls used in one herd. These are indicated by a 
letter. Bulls and cows known to have produced a dropsical calf are shown in 
darker symbols. 


Many of the older cows in the herd were by the bull described as J 
in Text Fig. 2. He was said to have sired dropsical calves, so that half his 
daughters should be heterozygotes. Mated to heterozygous bulls, unselected 
daughters should produce a ratio of seven normal to one affected calf. If, how- 
ever, J sired affected calves, some contemporary cows must also have been 
heterozygous, and if these were dams of some of his daughters, some excess of 
affected calves might be expected from the latter. 


Altogether, the breeding histories of 43 daughters of J were available. 
They fall into two groups: (a) Those still in the herd in 1949, and (b) those 
which had produced affected calves and had been disposed of, but not neces- 
sarily for this reason. Table 4 shows the incidence of affected calves in the two 


groups. 
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TABLE 4 
Progeny of Daughters of Heterozygous Bull f. 
Calves 
Number of daughters Sires Normal Dropsical Total 
ro 9 2? 

33 (in herd) ... Dr dr 79 64 7 2 152 
Dr Dr 15 20 oO ve) 35 

10 (culled)... Dr dr 2 5 5 5 17 
Dr Dr 2 2 0 oO 4 


On the face of it, the 43 cows produced 19 dr dr calves from 169 matings 
to Dr dr bulls—which is about 8: 1. Affected calves were produced by 16 of 
the cows, a reasonable approximation to the expected 50 per cent considering 
that with limited progenies some will fail to produce dr dr calves, although 
heterozygous. There is the usual deficiency of dropsical heifers, but also of 
normal heifers. Considering the males alone, the Dr dr bulls sired 81 normal 
and 12 dropsical, which is close to a 7:1 ratio. | However, the agreement 
with expectation so far may be spurious, because no allowance is made for cows 
culled without having produced a dropsical calf. Their number is unknown, 
but it may be considerable since their half-sisters in the herd averaged 4-5 calves 
each in 1949, at which time the composition of the herd was taken. 

This objection does not apply to the same extent, if at all, to the daughters 
of three younger bulls, L, W and Y. Table 5 gives an analysis of their calves. 


TABLE 5 


Progeny of Daughters of Heterozygous Sires L, W and Y, and 
Homozygous Sire B. 


Sire Number of Sires of Calves Total 
of cows daughters calves Normal Dropsical ealves. 
ro 2 ro 2 ? 
ee 25 Dr dr 9 il 2 I oO 23 
Dr Dr 4 II ra) ve) 0 15 
. ar 17 Dr dr 14 16 4 2 re) 36 
Y 58 Dr dr 43 47 10 4 2 106 
Dr Dr 12 10 te) ty) oO 22 
B se 26 Dr dr 18 41 3 oO ry) 62 
Dr Dr 9 oO ) Ce) ) 9 
‘Total, 
excl. B 100 Dr dr 66 74 16 7 2 165, 
Dr Dr 16 21 o ty) ty) 37 


About 20 affected calves would be expected in 165 calvings from these 
daughters of transmitting bulls mated to transmitting bulls, and 25 were found. 
However, the maternal grandsires of some of the cows, and doubtless some of 
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the grand-dams, were heterozygotes. At least 56 of the 100 had a Dr dr maternal 
grandsire, which would result in about 14 being Dr dr from this source alone. 
Half of these, at most, would not have received dr from their sire (those receiv- 
ing it from him as well as from their dams would presumably be dropsical calves 
and not reared), so that allowance should be made for 4 (7 x 1.6) extra dr dr 
calves, i.e., about three (average number of calves per cow was 1.6). The num- 
ber of dropsical calves, therefore, fits very well with expectation, especially if 
one or two more are expected because of the transmission through the maternal 
grand-dams. 

The 26 daughters of B, who is not known to have sired a dropsical calf, 
produced 62 calves to heterozygous bulls, and three of these calves were dropsical. 
All three were out of one cow whose maternal grandsire was the bull J referred 
to in Table 4. No doubt is felt, therefore, that B was a homozygous normal. If 
he had been Dr dr about nine affected calves would have been expected among 
the 62 bred. Mated to 10 cows known to have produced an affected calf, he 
sired 11 normal calves, but no dropsicals. About 95 out of 100 heterozygous 
bulls would be detected by this test. His daughters are peculiar, however, in 
respect of the sex ratio of their normal calves. By heterozygous bulls they pro- 
duced 18 o& and 41 2? calves; by homozygous bulls, nine & and no ° calves. 
It seems to be putting a considerable strain on chance to make it account for 
this, but no other explanation can be offered. The probability of a ratio of 
27 0:41 ¢ is within normal expectation (0.1 > P > 0.05), but the hetero- 
geneity of the two sub-totals is highly significant (P < 0.001). 

Of the 100 daughters of Dr dr bulls, 14 were mated only to Dr Dr bulls 
and produced no dropsical calves. Of the 86 mated to Dr dr bulls, 21 revealed 
themselves as heterozygotes, four having had two dr dr calves each. The ques- 
tion now arises whether the number of these manifest heterozygotes is according 
to expectation based on size of family. Table 6 gives the distribution of cows 
according to sire, number of calves and number of dropsical calves. 


TABLE 6 


Distribution of Dropsical Calves by Families of Various Sizes. 
Number of families 


Normal calves only Including dropsical calves 
bserved Observed Expected* with 
One Twoormore 
5 Sire of cows L W Y Total L W Y_ Total dropsical dropsical 
Size of family— 
I is $17 $8 . ee 4 fe) 
2 4 510 19 a ee 3-4 <I 
3 o 2 6 8 Tr 2. 2 1-2 1-2 
4 ae 5 iy | CS I-2 <1 
5 oo 1 I i et I <1 <1 


* Superscript indicates number of families with two dropsical calves. 
* Expected numbers are calculated from a table given by Stern, 1949, p. 128. 
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With such small numbers, the observed distribution of families differs from 
expectation in no important respect except for families of one. The excess here 
is perhaps to be explained by the fact noted earlier that a dropsical calf is 
dangerous for its dam. Heifers may be particularly liable to death or damage 
leading to culling, so that when the first calf is dropsical the ordinary expecta- 
tion of life no longer applies. The logical consequence of this is that there 
ought to be an over-all deficiency of dropsical calves, because opportunities for 
families to include two or more dropsicals are restricted. Since cows normally 
tend to have rather small families, this particular deficiency is not likely to be 
noticeable except in a much larger population than is available. 


The position has now been reached that within the limitations of the data 
a fair agreement between the observed and expected numbers of dropsical calves 
has been found in spite of a sex ratio of approximately two males to one female. 
It may be that the analytical methods used are insensitive to early foetal death 
or partially sex-limited non-penetrance of the homozygote, in which case the 
dilemma is perhaps unreal. Since the 2: 1 sex ratio is by no means confined 
to this herd, it cannot be dismissed as due to chance, and it is definitely inimical 
to the idea of an autosomal recessive gene. If penetrance of this gene was 
limited to 50 per cent in females, there should have been a deficiency of affected 
calves. 


No alternatives to an autosomal recessive recommend themselves. The 
obvious one involving a dominant of incomplete penetrance seems to be disposed 
of by a group of non-pedigree cattle in this same herd. 


During the period covered by the records, 50 non-pedigree cows produced 
133 calves by the bulls already discussed, but not one of these calves was recorded 
as dropsical. As judged by tattoo marks, these non-pedigree cows were pur- 
chased from various sources, and their average relationship to each other is 
presumably remote. Their calves are classified in Table 7, which shows no 
evidence of a disturbed sex ratio. 


TABLE 7 
Offspring of 50 Non-pedigree Cows. 
Calves 
ee 9 
By bulls known to have produced dropsical calves... 44 40 
By bulls not known to have produced dropsical calves ... 22 27 
Total... ‘iad 66 67 


Absence of dropsical calves among the progeny of transmitting bulls sug- 
gests that the frequency of the dr gene was low. With an assumed frequency 
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of 0.1 for the cows (and 0.5 for the heterozygous bulls), 5 per cent, or about four, 
affected calves would be expected among the 84 born. None were obtained, 
so that a gene frequency of less than o.1 for the non-pedigree cows was probable. 


Family Analysis 


Of the 66 affected calves recorded in this herd, only 44 are accounted for 
in the preceding section. The other 22 were produced by daughters of various 
bulls, none of which had large enough groups of daughters to make the pre- 
ceding type of analysis useful. A different type of family analysis, however, 
can be made which utilises all the affected calves. 


The 64 dropsical calves now under consideration (the remaining two were 
destroyed in embryotomy and not sexed) were produced by 52 cows which 
had altogether 174 calves. It is of interest to know the sex ratio of the 110 
normal calves, for if the deficiency of affected heifers were due to misclassifica- 
tion as normals, there should be an excess of heifers among the normal sibs 
of affected calves. If, alternatively, the deficiency was due, perhaps, to early 
abortion, foetal death of heifers, or to inaccurate sexing of the abnormal calves, 
the normal sibs should show a normal sex ratio. Table 8 shows an analysis from 
this aspect for families of various sizes in which all calves have been included, 
whether by a homozygous normal bull or by a heterozygote. 


TABLE 8 
Sex Ratio of Normal and Dropsical Calves in the Progeny of 52 Cows known to 
have produced at least one Dropsical Calf. 


: Number of calves 
Families Normal Dropsical 
Size No. By Dr Dr bulls By Dr dr bulls By Dr dr bulls 
roy g ros ? ro fo) 
I II — — — — 8 3 
2 10 1 3 2 3 9 2 
3 9 2 3 3 8 5 6 
4 9 2 7 8 6 10 3 
5 3 I I 4 5 3 I 
6 5 3 3 12 4 6 2 
7 5 11 7 7 4 2 4 
Total 52 w= 20 24 36 30 43 21 


Neither in detail nor in general do the normal calves show any excess of 
heifers to counterbalance the shortage of affected heifers. Indeed, there are 
fewer heifers than bulls in the normal progeny of heterozygous bulls. All normal 
calves taken together approach very closely (56 oc : 54 2) the normal 1 : 1 ratio. 
A similar analysis has been done for the first to the seventh calves, instead of 
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for families, with the same result: apart from minor fluctuation due to small 
numbers, the distribution of normal bull and heifer calves is equal at all ages 
of dam. These results would seem to dispose of the idea that half the heifers 
which were genetically dropsical, that is, about 20, were unnoticed and recorded 
as normals. It remains possible, nevertheless, that a few did so. Direct evidence 
of this possiblity has been given us by Mr. S. L. Hignett, of Frant, who has reared 
a dropsical heifer and has succeeded in getting her in calf. Such dr dr heifers 
would presumably produce progenies by Dr dr bulls that averaged nearer 50 per 
cent than 25 per cent dr dr, but their existence could be shown statistically only 
with a far larger material than is available to us. 

Another way of looking at the data is to consider the sex ratio among the 
sibs of dropsical males and females separately. This has been done in Table 9g. 


TABLE 9 
Sex Ratio in Normal Sibs of Dropsical Calves. 


Number of normal sibs 


Sibs of By heterozygous bull By homozygous normal bull 
ro e ro g 
Dropsical males... 25 18 12 10 
Dropsical females ... II 12 8 14 


It turns out that affected males had more normal male sibs than female, 
while affected females had more female than male sibs, but the deviations from 
1: 1 ratios fall well within the limits of sampling error. 

Stern (1949) gives a method due to Weinberg for testing the on of 
an autosomal recessive gene from sibships identified by the occurrence of an 
affected offspring. This method makes allowance for the fact that families 
selected because of the occurrence of a dropsical calf are bound to show an 
excess of affected calves, because they do not include a due proportion of families 
produced by heterozygous parents, but containing only normal offspring. To 
correct this bias, only the sibs of affected offspring are considered. For the 
purpose of this test, the 52 families discussed above have been reduced in number 
and size by excluding families of one dropsical calf, and calves by homozygous 
normal bulls. The analysis shows that the sibs of dropsical calves comprised :-—— 


3 9 Total 
Dropsical ohh _ 22 6 28 
Normal wie ane 46 41 87 


The total of 87 normal exceeds the number of normals (66) given in 
Table 8 for offspring of Dr dr bulls, because where there are two or three 
dropsical calves in a family, the normals are counted two or three times, once 
for each dropsical. This has the effect of exaggerating the shortage of females, 
since it happened that two or three dropsical calves in a family were usually 
all males. The same thing could have, but has not, occurred with the normals, 
because they began with a normal sex ratio. As with previous tests of the 
hypothesis of an autosomal recessive, the results here in terms of the ratio of 
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normal to dropsical calves (87 : 28) give a good fit with a 3:1 ratio. The 

observed ratio, however, does not differ significantly from the 93: 22 ratio 

expected if half the dr dr females escaped detection, so it must be concluded 

that the data do not solve the question whether or not the incompatibility of 

the 2: 1 sex ratio and the 3: 1 ratio for dropsy is more apparent than real. 
Pedigree Analysis 

From various sources we have listed bulls reported as having sired dropsical 
calves. It soon became evident from a study of pedigrees that these bulls often 
traced back to certain bull breeding herds within a few generations. This can 
occasion no surprise, because it is practically impossible for genes to spread, as 
the one responsible for dropsical calves has spread, in the pedigree Ayrshire 
cattle population, unless it is being distributed by some of the principal bull 
breeding herds. As Wiener (1952) has shown, the breeding structure of this 
population is such that a few herds, through the sale of many bulls whose sons 
are again sold for pedigree breeding, largely determine the genetic composition 
of the breed as a whole. 

It was necessary, therefore, to compare the incidence of individual herds 
and animals in the pedigrees of dropsical calves with that in a random sample 
of registered heifers, approximately contemporary with the calves and, like them, 
subject to a minimum of selection. Since it soon became apparent, as expected, 
that the male lines of descent were of most significance, this comparison was 
limited to the animals shown in the following scheme :— 


SS———SSS SSSS 
Calf al 
* SDS 
TABLE 10 


Observed and Expected Frequency of Individual Herd Prefixes on the male 
side of 131 Pedigrees of Dropsical Calves. 


Frequency 
Herd S SS SSS SSSS SDS 
Number Obs. Exp. Obs. Exp. Obs. Exp. Obs. Exp. Obs. 
t ..» SS OA 33 12.5 54 21.0 63 20.0 26 12.0 
ee 23. «7.0 26 16.0 27 15.5 9 10.7 
3 16 1.8 13 5.0 10 4.0 4 33 7 4.0 
4 9 1.3 2 08 1. $a 2 20 II 4.0 
5 Oo 1.0 4 33 10 6.0 8 6.3 5 4.0 
6 5 15 6 3.3 o 0.0 0 03 o. ta 
7 6 28 3 18 o «(08 0 0.0 6 4.0 
8 1 08 2 2.0 5 5.0 2 3.5 4 $39 
9 2 20 4 45 3 2.8 o «(08 I 4.0 
10 1 08 2 48 2 58 3  «+1.0 3 4.0 
Sub-total 55 19.7 92 45.0 111 62.2 109 52.7 72 50.7 
Other ... 76 39 20 22 59 
Total ... 131 131 131 13! 131 
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This study covered 131 bulls siring dropsical calves and 390 registered 
heifers selected at random from the herdbook. S in this scheme refers to the 
sires of dropsical calves and to the sires of registered heifers. Data relative to 
the registered heifers were kindly made available by Dr. A. Robertson and Dr. G. 
Wiener. In Table 10, which summarises the analysis of pedigrees in terms of 
herd prefixes, the observed frequency of particular prefixes is compared with an 
expected frequency based on that found in the sample of 390 registered heifers. 


A comparatively few herds appear with great frequency in the pedigrees 
of both normal (i.e., registered) and dropsical animals; an even smaller number 
appear in the latter with noticeably greater frequency than in the former. Prac- 
tically all of this excess is due to four closely related bulls numbered 3-6 in the 
accompanying Table 11. Common ancestor No. 1 produced No. 2 (known 
to have produced a dropsical calf) and No. 3, and so on. To the right of the 
table is shown the frequency with which they occur in the pedigree positions 
indicated. They also occur, with a frequency not studied, in other positions in 
the extended pedigrees of dropsical calves. 


TABLE 11 
Frequency of four Related Bulls in the Pedigrees of Dropsical Calves. 
Number of appearances as Number of 
SS SSS SSSS SDS independent appearances 
I 
3 ; I 15 26 I 2 
4 i . 13 17 2 2 34 
j 2 9 9 ° 4 
6 7 9 5 2 23 
23 50 42 5 63 


Nos. 3 and 5 occur often because of their relationship to Nos. 4 and 6. 
Thus, of the 43 appearances of No. 3, 41 were due to his being the sire or 
grandsire of Nos. 4, 5 and 6, and only two appearances were independent of this. 
Likewise, No. 5 had only four appearances which were not a result of his being 
the sire of No. 6. All appearances of Nos. 4 and 6 are necessarily independent. 
These figures are shown in the last column of Table 11 and permit the state- 
ments: (a) that 63 of the 131 pedigrees show one or more of these four animals 
in the positions indicated; and (b) that two bulls (Nos. 4 and 6) have been closely 
related to nearly half the sires of the dropsical calves in our material. 
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The conclusion that certain pedigree herds were largely responsible for 
spreading the gene is supported by other observations. Most of the information we 
have obtained has been derived from pedigree herds, and relatively little from 
non-pedigree herds. It may be objected that pedigree breeders in general are likely 
to report difficulties of this sort. This seems rather doubtful in our experience, 
and, in any case, there is a general impression among our veterinary colleagues 
that the frequency of the gene is, or was, greater in pedigree herds. Another 
indication pointing to the same conclusion, is the very low incidence of dropsical 
calves among the progeny of A.I. bulls which have on occasion sired very many 
more or less pure-bred calves before their heterozygous character was revealed by 
the appearance of a dropsical calf. 


Discussion 

In spite of the unsatisfactory position with respect to sex which has been 
revealed in our analysis, we feel no hesitation in concluding that an autosomal 
recessive gene is responsible for the appearance of dropsical calves. This con- 
clusion is based partly on the general agreement of expected and observed num- 
bers of affected calves, and partly on the field observations listed in an earlier 
section of this paper. The only suggestions which can be made regarding the 
sex of affected calves are: (a) that the abnormality leads to misclassification of 
females as males; or more probably (b) that the excess of males is due to a com- 
bination of circumstances such as chance, non-penetrance of the gene in some 
affected females, differential early prenatal mortality, and a counterbalancing 
incidence of affected calves due to a greater frequency of heterozygous females 
than has been assumed from knowledge of sires and grandsires alone. Being 
unable to undertake the extensive observations necessary to dispel these uncer- 
tainties, we are obliged to leave the matter where it now stands. 


The gene has probably existed in low frequency in the breed for a very 
long time. In 1923, some cattle exported to Finland appear to have taken it 
with them. When, however, it was carried by one or more animals that became 
significant in breed history, its subsequent spread was inevitable. With breed 
structure what it is, any deleterious recessive gene, becoming frequent in the 
chief herds, can be expected to multiply first in the upper strata of the breed, 
and then increase in the lower. Some time after a decrease in frequency in 
the former, it will decrease in the latter. At present, the frequency of the gene 
is probably still rising in the mass of the population. Whether it is yet diminish- 
ing in the foremost pedigree herds is a matter for conjecture. In the event of 
the gene being associated in some way with a desirable character, it could con- 
ceivably be maintained at a greater frequency than formerly, through preference 
for heterozygotes for breeding. Apart from this possibility, the frequency should 
gradually decline, owing to the elimination of the homozygous recessives, unless 
some important animal with many descendants again happens to be a hetero- 
zygote. In such a large population of Ayrshire cattle as now exists, it is unlikely 
to disappear altogether. Since heterozygous cows are often eliminated by death 
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at parturition, the rate of decline in frequency should be increased over that 
appropriate to a recessive lethal. One extensively used heterozygous bull, how- 
ever, under present circumstances, could more than offset the natural rate of 
elimination. 

The danger of spreading the gene through artificial insemination is real 
enough, but there seems no point in allowing this to obscure the fact that as long 
as bulls for A.I. are purchased from pedigree breeders, the real source of danger 
lies in the hierarchical nature of breed structure. This danger affects the whole 
breed, and not just the portion using A.I. Furthermore, the large scale of the 
A.I. organisations permits those in charge to take effective steps to reduce the 
danger of spreading undesirable genes by appropriate testing of young bulls. 

With the aid of a formula devised by Muller (1923—Mainland, 1951), it 
is possible to work out the number of test matings required to test a bull with 
a given degree of accuracy. Heterozygosity in a bull would be detected nine 
times out of 10 if he were mated to eight known heterozygous cows, or 17 
daughters of known heterozygous sires. With a population of cows in which 
the frequency of the dr gene is 0.01, 460 matings would be necessary to detect 
heterozygosity in a bull with go per cent probability, and 600 matings for 95 per 
cent probability. 

Genetically dropsical calves are not limited to Ayrshire cattle—a different 
type of inherited dropsy has occurred in Swedish Black and White Lowland 
Cattle (Larsson, 1935)—and the breed which has not some equally undesirable 
abnormality awaiting an opportunity to multiply is indeed fortunate. Breed 
societies have often been urged to take action to prevent the spread of genetic 
lethals and monsters by requiring notification of them when they occur, but 
without result. 

In recent years, Red Danish cattle have been afflicted by numerous inviable 
calves paralysed at birth. As in Ayrshires, an autosomal recessive gene is respon- 
sible, and, also as in Ayrshires, it became widespread through the popularity of 
certain bulls. Whereas we, however, do not feel free to mention names, Nielsen 
(1950) has recently published lists containing the details of many hundreds of 
animals known to have produced paralysed calves and of others presumed, on 
reasonably adequate breeding tests, to be non-transmitters. Since he does not 
need to urge publicity, he confines his recommendations for reducing the 
incidence to: (a) compulsion for the seller of a bull to state whether it or its 
recent ancestors have got paralytic calves; and (b) test matings of young bulls 
with heterozygous cows. Pedersen and Andersen (1950) remark that Danish 
farmers are encouraged to notify “lame calves” by payment of a fee for a 
veterinary certificate and compensation for the calves when they are by a bull 
belonging to one of the cattle breeding societies. 

As things are in Britain, there is not much a breeder of Ayrshire cattle can 
do to avoid dropsical calves beyond: (a) slaughtering a bull which sires them; 
and (b) seeking, with whatever information he can glean, bulls whose ancestors 
at least two generations back have not produced affected calves. Breeders who 
have cows known to have had a dropsical calf could use them to test young bulls. 
Negative results from less than eight such cows would not be highly conclusive, 
but positive results would. 
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Summary 
1. Data from 325 dropsical calves in 60 Ayrshire herds have been analysed, 
and the conclusion drawn that the abnormality is due to a single autosomal 
recessive gene (symbol dr.). 


2. Affected calves may show degrees of dropsy from slight to severe. Slight 
cases may pass unrecognised, while severe cases often entail loss of the dams. In 
this material, 20-30 per cent of dams died or underwent embryotomy. Affected 
calves were more often born dead than alive. Live calves can sometimes be 
reared, but the dropsical condition persists. 


3. Affected calves showed an excess of males. It is thought possible that 
heifer calves may sometimes pass as normal. 


4. The incidence of affected calves in breeding herds is consistent with 
Mendelian expectations on the basis of an autosomal recessive gene. Support 
for this view is provided by field data showing : (a) association of the defect with 
in-breeding in some herds; (b) limitation of affected calves to particular sire 
progenies. 


5. Analysis of pedigrees of 131 bulls siring dropsical calves showed that a 
few herds and a few bulls occurred in these pedigrees with a disproportionate 
frequency. 

6. The dr gene has been present in the breed for a long time, but the 
hierarchical nature of breed structure has recently caused it to become more 
widespread in pedigree herds and will probably cause in the future an increase 
in the frequency of the gene in non-pedigree Ayrshire cattle. A subsequent 
decline in frequency may be expected, but the rate of decline will depend on the 
efficacy of efforts to eliminate the gene from the pedigree population. 
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THE DISEASES OF SMALL ANIMALS COMMUNICABLE 
TO MAN 


By K. CUMMINGS SUMNER, M.R.C.V5S. 
Bristol. 


Introduction 


In recent years much prominence has been given to the question of hygiene 
as related to the sale and distribution of food. The importance of this subject 
cannot be overestimated, and since many diseases have been known to be spread 
by the agency of man, and their incidence decreased by the rigorous application 
of Public ‘Health laws, it is of the utmost importance that diseases which can 
be spread by animals should be equally rigorously suppressed. In this sphere 
the veterinarian already plays a considerable part in the inspection of meat and 
other foods for human consumption. This, however, is a specialised subject 
and rarely, except in the country district, comes within the scope of the general 
practitioner. 


‘Recently, more and more attention has been paid to the role of the small 
animal in the transmission of disease to the human being. So much so that now, 
as never before, is the small animal practitioner being asked, when he is called 
to a case, what is the possibility of the transmission of the disease to the human 
members of the family? Moreover, so much has been said in the Press con- 
cerning the dangers from animals that in many places where food is handled 
animals have been destroyed, and the public are forbidden to take their pets into 
the shops. While this is without doubt a good policy if carried out within 
moderation, yet it is not without dangers in itself. 


Many of the more dangerous diseases are carried not by the domestic 
animals, but by the vermin which they are employed to destroy, and the public 
appear to have been misled into thinking that there is more danger from the 
common cat on the provision merchant’s premises than from the rats and mice. 
It is rather surprising to find that the Public Health authorities in some places 
are endorsing this view by the exclusion of cats from such places as civic 
restaurants. 


Following these preliminary remarks, it will be endeavoured to set out 
some details regarding the diseases which can be transmitted to man by his 
domestic pets, and it is hoped that these remarks will be of assistance to practi- 
tioners in the answering of some of the awkward questions which are asked by 
clients in the day-to-day working of an ordinary practice. 


A full and detailed description ofthe diseases which will be mentioned 
here can be found in veterinary textbooks, and therefore it is not proposed to 
deal with anything other than those facts which are of interest from a Public 
Health point of view. 
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Historical 

The fact that medicine is a science which is for ever moving forward is 
amply indicated by the histories of some of the diseases which are dealt with 
below. Some of these diseases have been known to man since Biblical days, 
while others are of much more recent discovery. Thus, we find food poisoning 
in man mentioned in very ancient literature, but the discovery that the condition 
was due to a specific organism was made by Salmon in 1885. From then on, 


more and more cases due to this cause were diagnosed and methods of treatment 
found and improved. 


Infectious jaundice occurred in the war of 1812 and was again seen in the 
American Civil War. The disease may not have been of leptospiral origin 
(Hull, 1947), since the cases were not often fatal. Weil reported infectious 
jaundice in 1886, and in 1905 Stimson described a spirochzte in a human being 
who died presumably of yellow fever, and great advances have been made from 
that point. 


Canicola fever is of more recent discovery and details concerning this 
disease in both animals and man are still being collected, so that it is still pos- 
sible that more cases of this disease exist than are diagnosed. 


Rabies, on the other hand, has been known from early times, and it would 
appear that observations on this disease were being made as early as 1770, 
when the paralytic form of the disease was recognised in man. In 1804, the 
virulence of the saliva of affected creatures was demonstrated, and in 1880, 


Pasteur began his work on the disease which ultimately led to methods of control 
in the human subject. 


Toxoplasma was first described in 1908; since that time the causal organism 
has been described as occurring in nearly every species of animal and in man. 
While symptoms, post-mortem lesions and the nature of the organism are known, 
there is still much work to be done before the true Public Health significance 
of the disease can be appreciated. 


Leptospira Canicola 


Leptospira canicola infection has received a considerable amount of notice 
in the last few years. From the point of view of Public Health this is not with- 
out just cause, since the principal reservoir of infection is the dog. In fact, 
it is stated by Broom (1949) that this organism is found only in the dog and 
the human being. Joshua (1949) states that, broadly speaking, 40-50 per cent 
of dogs in an urban area had agglutinins in their sera, although only a small 
percentage showed clinical symptoms. 


Leptospira canicola infection in the dog unquestionably plays a large part 
in chronic renal conditions seen in dogs in later life (Joshua, 1949), and from 
this it can be inferred that the organism is present in the kidneys at the time 


248 THE BRITISH VETERINARY JOURNAL 


of infection in clinical cases. In the non-clinical cases the organism also becomes 
localised in the kidneys and is excreted in the urine. This was proved during 
a recent outbreak of canicola fever in human beings, when the infection arose 
from the patients mopping up pools of urine from a litter of puppies. Blood 
taken from the bitch showed agglutinins, although no clinical symptoms were 
seen. Urine taken from one of the pups and examined by dark ground illumina- 
tion showed the presence of leptospire (Campbell, et al., 1950). 


These details, coupled with the knowledge that 40-50 per cent of dogs are 
carrying the organism without showing clinical symptoms, should be sufficient 
to demonstrate the danger of the transmission of the disease to the human subject. 
It is a common sight to see, outside greengrocers’ shops, vegetables, etc., placed 
on show at a very low level, and it is not uncommon to see street dogs urinating, 
if not on the articles themselves, at least on the containers in which they are 
displayed. If such animals are infected, or are carriers of the organism, then 
there is great danger of the transmission of the disease to the purchasers of 
the goods, unless such purchasers are of very hygienic habits and all the 
vegetables used for the household are thoroughly washed prior to their use as 
food. 


This low display of goods applies not only to the vendors of vegetables, 
but also to other traders. Dog food shops and corn chandlers also tend to 
display sacks of food at a low level, with consequent danger of contamination 
with urine from infected dogs. 


From these details it will be seen that there is good reason for the exclusion 
of dogs from our shops, and, in the case of owners of bitches, for the practice 
of rigid hygienic measures, particularly when there are puppies to be looked after. 
In all cases where there is a suspected case of L. canicola infection in a dog the 
owner should be warned of the danger to himself and his family. 


It has already been stated that the only animals affected by this organism 
are the dog and the human being. Infected dogs pass the organism in their 
urine, and in this way contaminate food, etc., meant for human consumption. 
One other mode of transmission must be mentioned, however, viz., contaminated 
water. Infected dogs urinate into pools, ponds, etc., and other dogs and human 
beings coming into contact with the contaminated water may contract the 
disease. Cuts and abrasions of the skin are not necessary before infection can 
take place, since the leptospire are capable of penetrating the unbroken skin 
(Gaiger and Davies, 1941). 


It is interesting to note that the resistance of the leptospirz is low, and that 
they are rapidly killed by drying. Moreover, temperatures of 50-60 degrees C. 
are stated to kill them in a short time, a fact of importance when dealing with 
the preparation of food. These organisms are also highly resistant to chemical 
disinfectants (Hagan, 1944). Another point of importance regarding resistance 
of the organism is that it rapidly disintegrates when in an acid medium, thus 
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for an animal to become infected by any of the means stated above it is neces- 
sary for the pH of the contaminated material to be at a suitable level if the 
organism is to survive long enough to be of danger (Joshua, 1950). 


Although the organism has been proved to be common in the dog, canicola 
fever does not appear to be very prevalent in man. Previous to 1949, six cases 
in man had been reported in this country. Six more were reported, however, 
in 1950 (Campbell, et al.). 


That the condition is rare in man, and apparently not easy to diagnose, sug- 
gests that even greater care should be taken by veterinarians in dealing with 
suspected cases. 


Leptospiral Jaundice 


The causal organism of leptospiral jaundice is Leptospira icterohemorrhagia. 
This organism is commonly found in rats, in which animals 10 per cent appear 
to harbour the infective agent, except in rats which frequent sewers, in which 
45 per cent show infection (Hull, 1947). 


The organism is excreted in the urine of carrier rats, and therefore water 
lying in still pools easily becomes contaminated by the leptospire. As stated 
above, the spirochzte is capable of penetrating the unbroken skin of man and 
animal, and thus creatures frequenting contaminated water contract the disease : 
household pets may become infected in this way. 


As in the lower animals, dogs become infected with the organism and 
excrete leptospire in their urine, so that human beings nursing a sick animal 
may become infected during cleaning operations, etc., unless strict hygienic 
precautions are taken. Recovered dogs may excrete organisms in the urine for 
several weeks following recovery, and in this way may contaminate water, 


‘vegetables or other materials which are sources of human food. Owners of 


dogs with symptoms of icterus should be warned of the possible danger to 
themselves. 


Leptospiral jaundice may be regarded as an accidental disease in both 
human beings and dogs, but it is included because of the danger which may 
arise after household pets have become infected. 


Salmonellosis 


Organisms of the salmonella group are a common cause of food poisoning 
in man. They are carried by the majority of animals, including human beings, 
thus poultry, cattle, pigs, sheep, dogs, cats, rodents and even horses may be 
capable of transmitting the infection. Hull (1947) states that S. enteritidis has 
been isolated from the dog and cat, while Craige (1944) isolated S. anatum from 
the feces of a sick dog. Winsser (1949) states that in conjunction with Van 
Oostrom he isolated S. dublin from a dog showing fever, anorexia and constipa- 
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tion. He states further that salmonella infections occur frequently in dogs 
and less so in cats, and that the disease may follow a latent course. Infected 
animals during the course of the disease and on recovery may act as carriers 
of the organisms, excreting them in both the urine and feces. 


From the above statements it will again be apparent that the prevention 
of the transmission of the organisms from our household pets to ourselves lies 
in rigid attention to hygienic measures about the house and particularly in the 
preparation of food. 


Tuberculosis 


Both dogs and cats are susceptible to the tubercle bacillus of the human 
and the bovine types. In the dog there are few symptoms which are charac- 
teristic of the disease, so that it is seldom diagnosed during life. It has been 
stated, however, that the disease in dogs frequently affects the lungs, where the 
Jesions become necrosed, thereby allowing the organisms to escape into the 
respiratory channels, and so affected animals become a danger to human beings 
(Hull, 1947). In Sweden, infection in a whole family was traced to a dog which 
had contracted it from its former owner, who had died of the disease (Campbell 
1951). This disease occurring in the dog may be due to the ingestion of infected 
cows’ milk or meat, in which case the infecting organism will be of the bovine 
type. On the other hand, the disease may be due to the ingestion of sputum 
from infected human beings. In the majority of cases the relationship between 
the dog and his master is a very close one, and for this reason it is probable 
that the disease is more commonly of the human type. 


In the cat, however, the disease is probably more commonly of the bovine 
variety, due to the fact that this animal ingests large quantities of raw cows’ 
milk. However, as in the dog, tuberculosis of human origin may arise. As 
already stated, the disease is rarely diagnosed during life, and since when an 
animal is infected there is danger of transmission to associated human beings, 
care should be taken in the diagnosis of suspicious cases. 


Rabies 


Rabies, which is caused by a filterable virus, was eradicated from this coun- 
try in 1902. In 1918, probably due to the war years, it was reintroduced, but 
was again eradicated by 1922 (Hull, 1947). From that time until the present day 
the very strict quarantine measures which have been enforced have kept the 
country free from the infection. 


Rabies is primarily a disease of canines, but any warm-blooded animal, 
including man, is susceptible, the disease being spread from animal to animal 
or from animal to man by bites, since saliva is the only infective secretion (Gaiger 
and Davies, 1941). 


The strict quarantine regulations enforced in this country keep the British 
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Isles free from this condition, but this should not be allowed to lull either veter- 
inarians or hospital authorities into a state of false security. 


Hydatid Disease 


This disease is caused by the intermediate stage of the dog tape-worm 
Echinococcus granulosis. Gravid segments containing eggs, or, if the segments 
have disintegrated, the eggs themselves, are passed in the feces of infected dogs. 
These eggs may contaminate materials which are likely to be handled by human 
being, and therefore the infective eggs may be found on the coats of dogs, on 
floors, on vegetables, or even in water. The life-cycle of the worm is indirect and 
all domestic mammals, including human beings, may act as intermediate hosts, 
human beings becoming infected by picking up infective material, thus con- 
taminating the hands and inadvertently transporting the eggs to the mouth. 


As already stated above, any mammal may act as an intermediate host, 
so that hydatid cysts may be found at meat inspection in the organs of animals 
alaughtered for human food, e.g., ox, sheep and pig. These cysts are most 
frequently found in the lungs and liver (MacEwen, 1943). Dogs become 
infected by the ingestion of cysts, and therefore the exclusion of dogs from 
staughter-houses considerably reduced the incidence of the disease. Infection in 
human beings may occur in several ways, but in all cases the dog is the primary 
cause, because man is not infected by the ingestion of flesh containing hydatid 
cysts (MacEwen, 1943). 


The methods of infection in human beings are :— 


{1) Infective eggs conveyed to the mouth by unwashed hands after handling 
the coat of an infected animal. 


{2) Vegetables, etc., soiled by infected dogs and which have not been 
properly cleansed prior to use for human food. 


(3) Water contaminated by infected faces. 


Echinococcus granulosis occurs not only in the dog, but has also been isolated 
from the fox, several other wild carnivores, and the cat, although it is doubtful 
whether the presence of the worm in the latter animal can be considered of 
much importance, since it is stated by Monnig (1941) that in that animal the 
parasites die before they reach sexual maturity. 


Once again it will be noted that the prevention lies in hygienic measures 
applied in the preparation of food and also in personal hygiene, this latter par- 
ticularly concerning children, who invariably desire to handle all dogs but have 
not always the same desire to wash their hands. 


Ringworm 
Ringworm is caused by a fungus and is so named on account of its shape 
and method of spread. In the small animals the condition is more common in 
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cats than in dogs. Moreover, of great importance from the Public Health point 
of view is the fact that cats can act as carriers of the disease while themselves 
showing no symptoms. 


Several fungi are responsible for the forms of animal ringworm which are 
transmissible to man, including Microsporum canis (which is stated to be identical 
with Microsporum felinum) and Achorion gypseum, which occurs most com- 
monly in the horse but also affects cats, rats, mice and man. Achorion caninum 
has been found in the dog, but Hagan (1944) states that little is known about it. 
Winsser (1949) states that species of trichophyton occur in the dog. Although 
there is always a danger of human beings becoming infected from an animal 
with clinical ringworm, the greatest danger lies in the existence of healthy 
carriers. 


Toxoplasmosis 


This is a disease caused by a pathogenic protozoan, discovered by Nicolle 
and Mannceaux in 1909 in a small mammal. Later, what appeared to be the 
same organism was discovered in a Brazilian rabbit, and, with the passage of 
time, parasites answering to the same description have been isolated from many 
other species, including dogs and cats (Hagan, 1944). 


The disease was first described in dogs in 1910 and from time to time 
more cases have been recognised and reported: only one case, however, has 
been described in cats (Olafson and Monlux, 1942). 


The method of transmission of the disease is unknown. Several have been 
suggested and tried experimentally, but no definite method has yet been proved. 
Tick transmission has been suggested, and it is stated that animals can become 


infected by eating infected carcasses (Olafson and Monlux, 1942). These’ 


workers found the parasite in a variety of cells in the body, e.g., monocytes, liver, 
pulmonary epithelium, vascular endothelium and in other situations. 


In the dog the disease appears to be characterised by sudden, onset, high 
fever, and a short duration, all cases being fatal. Other symptoms include 
vomiting, emaciation, diarrhcea, which may contain blood, tenderness of the 
abdomen on palpation, icterus, stomatitis, conjunctivitis and enlargement ‘of 
the lymph glands (Jasper, 1951). Gross lesions seen at post-mortem include 
pneumonia, oedema, hyperemia, nodule formation, and ulceration of the gastro- 
intestinal tract. 


From the medical standpoint, Campbell (1951) states that toxoplasmosis 
has only recently been recognised in England, and says there is evidence that 
many people show immune bodies to toxoplasmosis. This would appear to 
suggest that the condition is more prevalent in man than has hitherto been 
suspected, and since the parasite has also been isolated from domestic animals 
there is the possibility that this may apply in the veterinary field. 


From the above-mentioned facts it would appear that the veterinary profes- 
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sion has a problem which must be solved. This disease, which seems to occur 
in many species of animal, including the dog, would appear to be difficult to 
diagnose clinically and to be a danger to the human population, more so than 
many other transmissible diseases in which the portal of entry into the body is 
known. The whole question of toxoplasmosis is a problem in Public Health 
which both the medical and the veterinary professions will have to deal with in 
the future. 


The Role of the Cat and Dog in the Transmission of Disease 


From what has been written above it will be seen that the dog is more 
often to blame for the transmission of disease to man than is the cat, this probably 
being due to the fact that dogs are apparently more susceptible to bacterial and 
virus infections, Some of the transmissible diseases of dogs may be termed 
accidental, e.g., leptospiral jaundice, while others are an ever-present danger 
which cannot be discounted, e.g., canicola fever. On the other hand, several 
conditions which affect dogs naturally are of very rare occurrence or do not 

yexist at all in this country, e.g., rabies; these diseases, however, must not be 
overlooked. Furthermore, from time to time it is discovered that other diseases, 
or even new diseases, occur in both animals and man, and new efforts are neces- 
sary in order to discover to what extent the various species are affected and in 
what manner these diseases are transmitted, e.g., toxoplasmosis. 


TABLE I 
Diseases transmitted by the Dog 
Frequency of 
Disease Causal organism transmission Transmission 
to man 
Tuberculosis Mycobacteritwm Rare Direct — sputum or 
tuberculosis feces 
Canicola fever _..._ Leptospira canicola Rare Direct—infected urine 
Leptospira] jaundice Leptospira icteru- Rare Direct—infected urine 
hemorrhagie . 
Rabies a3 Virus Rare except in Asia Direct—saliva 
Hydatidosis Echinococeis Rare— more common Indirect—food and 


granulosis 


in Wales and Scot- 


water 


weed 


land. (Campbell, 
1951.) 


Toxoplasmosis Toxoplasma ‘spp. Probably rare Unknown 


Ringworm Achorion micro- Rare Direct by handling 
Sporum trichophyton infected animals 
Salmonellosis Salmonella spp. Probably rare Indirect — con- 
taminated food and 
water 


The World Health Organisation’s Report (1951) on Zoonoses lists 80 
diseases naturally transmitted from vertebrate animals to man; of these (exclud- 
ing helminth diseases) about thirteen are capable of transmission by dogs, but 
only about five by cats. No mention is made in this report of toxoplasmosis, 
and many of the diseases listed do not occur in this country. Table I is intended 
to show as clearly as possible the diseases transmitted from dogs to man, with 
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an indication where possible of the methods involved. Only those diseases 


occurring in this country are listed. 
Table II sets out the diseases which occur in cats and which are capable 
of infecting man, and from this it will be seen that there are fewer diseases, 


and therefore less danger than in dogs. 


TABLE II 
Diseases transmitted by Cats 
Frequency of 
Disease Causal organism transmission Transmission 
to man 
Tuberculosis ... Mycobacterium Rare Direct — sputum or 
tuberculosis feces 
Rabies ed sce wares Rare except in Asia Direct—saliva 
Ringworm ... ...  Achorton micro- Rare Direct — infected 
Sporon tricophylon creatures or healthy 
Leptospiral jaundice Carriers 
Leptospira ictero- Rare Direct — infected 
hemorrhagie urine, 
Salmonellosis ... Sakmonella spp. Probably rare Indirect — con- 
taminated food and 
water 


So far we have taken into account only those diseases of the small domestic 
animals which can be naturally transmitted to man. Another danger, however, 
is the possibility of animals carrying disease from one infected human being to 
another. The obvious precaution to be taken is the exclusion of animals from 
sick-rooms, especially where dangerous infectious disease exists or is suspected. 
In such cases the dog or cat would be involved in a purely mechanical manner, 
and the remedy lies in adequate instructions from the medical attendant. 


One final danger remains to be mentioned, namely, the small, wild 
carnivores which exist in this country, e.g., the fox. Many canine diseases also 
affect these animals, and therefore there is danger from their excretions, as in 
the dog. While veterinarians can exercise a degree of control over the domestic 
pets they are helpless where the wild varieties are concerned, so that in districts 
where these animals are known to be prevalent extra care should be taken in 
the hygienic measures applied to water and vegetables for human use. 


Discussion 
In this article an effort has been made to set out some details concerning 
the diseases of the small domestic animals which can be actively transmitted to 
their masters—man. While these diseases are transmissible it would appear from 
both medical and veterinary literature that the number of occasions in which 
transmission does occur is relatively small. Considering the extent of the dog 
and cat population in relation to both the number of transmissible diseases and 


the number of actual cases reported, it would be dangerous to place too much 
stress on this subject except within professional circles. 
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When the Veterinarian comes into contact with any of the above-mentioned 
diseases in practice it is necessary for him to warn the owner of the animal 
concerned of any personal danger which may exist and to emphasise the pre- 
cautionary measures which should be taken. It is also the duty of the practitioner 
to set at rest the fears which so often assail the owners of ailing dogs when no 
danger exists. 

Science and particularly that branch which deals with disease in relation 
to the animal body is always advancing so that both the Veterinary and the 
Medical professions are from time to time faced with new problems such as 
toxoplasmosis. Much more data is required before any definite answer in either 
the human or animal field can be reached and investigation of subjects such as 
this cannot be carried out by either of the professions without reference to the 
other. 


In recent years, the public interest in matters concerning Public Health have 
been greatly stimulated by references to the clean production and handling of 
human food. This suggests that the general public is becoming more hygiene- 
conscious and appear to require not only a higher standard of cleanliness in the 
handling of foods but are more wide awake to the dangers arising from the 
improper treatment and restraint of animals in places where they are liable to 
come into contact with food for human consumption. One danger only appears 
to arise out of this newly-awakened consciousness, namely, that the domestic pets 
and the working animals, e.g., cats, at present employed in an endeavour to reduce 
the vermin population may be entirely banished from premises where human food 
is handled because of the fear of disease being transmitted by them. If these 
animals are properly restrained and kept under proper hygienic conditions there 
appears to be very little risk of their transmitting disease to man. Vermin on the 
other hand can neither be restrained nor so kept and therefore the common 


domestic cat employed for their extermination would appear to be the lesser of 
two evils. 


From time to time new diseases or old diseases with animal relations become 
evident and it is apparent from the work already done on the known diseases that 
a closer contact between those practising human medicine and veterinary medi- 
cine will be of great advantage to both animals and man. Greater freedom of 
access between the two professions both on a national and local basis is rapidly 
becoming a necessity in the interests of public health. 


Summary 


(1) Leptospira canicola is discussed with reference to its occurrence and 
Public Health importance. 


(2) Leptospiral jaundice is mentioned as a disease transmitted by rats to 
dogs which, once infected, may in turn transmit the organisms to man. 

(3) Mention is made of the occurrence in the dog and cat of Salmonella 
infections likely to cause food poisoning in man. 
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(4) Referring to tuberculosis, the possibility of dogs and cats transmitting 
the disease to human beings is considered. 


(5) Short mention is made of rabies. 
(6) The possible danger of human beings becoming infected with hydatid 
disease from dogs is described. 


(7) Several fungi transmissible from dogs and cats to man and causing 
ringworm are mentioned. 


(8) Some details concerning toxoplasmosis have been given. 
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TRACE ELEMENTS AND THE POST-PARTURIENT 
BOVINE 


Some Notes on Observations and Field Research 
Into Retention of the Placenta and Acetonzemia 


By W. J. TARVER, M.R.C.V:S. 


Ir has been noticed for some years that two of the major troubles of the 
post-parturient bovine, namely, acetonzmia and retention of the placenta, tend 
to be prevalent on some farms and rare on others, instead of, as might be 
expected, evenly distributed. | Moreover, on premises where acetonzmia is 
common, retention of the afterbirth is rare, and vice versa. This gave rise to 
the thought that there is some connection between the two, and that the connec- 
tion would be found in differences in management, probably tien between 


individual farms. 
Research has been difficult for three reasons. _ Firstly, most cattle food 
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manufacturers are very secretive regarding the contents of their meals and cakes. 
No data are supplied regarding the content of vitamins or minerals, and it is 
difficult to obtain information even regarding the basic ingredients.  Conse- 
quently, both clinician and dietitician are at a loss, and it is impossible to discover 
if a balanced diet is being fed or not. Secondly, all research was carried out in 
private practice where the client is the first consideration. There must be no 
fears aroused of swollen accounts, no suspicions regarding one’s motives, and 
untoward sequelz must be very diplomatically dealt with. For these reasons no 
expensive blood estimations have been made and no controls could be used. 
Thirdly, retention of the placenta arises from many causes, but for the purpose 
of this work has been divided into two main clinical groups :— 


Type “ A.”—The placenta is totally retained or a fragment hangs from the 
vulva in a thin string. Manual exploration reveals a placenta which is so brittle 
that it cannot be disconnected from the maternal cotyledons without breaking, 
or an os uteri which will only admit one finger, when further interference causes 
a break, and the bulk of the placenta to be trapped in the uterus. Stilbeestrol 
appears not only useless but actually dangerous; there is considerable danger of 
toxzmia which is aggravated by its use, and the prognosis is not good. This type 
appears to occur at any time of the year following abortions, early deliveries, 
full-time delivery of diseased calf, or carrying overtime. 


Type “ B.”—The placenta hangs from the vulva in a thick rope or bunch, 
is usually difficult to remove manually, but when “ ready ” comes away cleanly 
and without breaking. It becomes “ready ” in anything from one to ten days, 
and then will be voided spontaneously in another one or two days if left alone. 
Stilbcestrol is effective in approximately 50 per cent of cases, and does not appear 
to cause any danger of toxemia. Throughout the period of retention the 
appetite is unimpaired and the milk yield imperceptibly reduced. As the os uteri 
usually remains widely open there is some risk, at first, of the weight of the after- 
birth causing inversion and prolapse of the uterus, but apart from this the 
immediate prognosis is good. In many cases, however, leucorrhcea supervenes 
about seven days following expulsion, and although this can be successfully 
treated by douching in the majority of cases, if left alone it usually clears up 
spontaneously in spring when the animal goes out to grass. This type occurs 
mainly in winter following otherwise apparently normal calvings and twin 
calvings, and it is with this type that the writer is concerned. 


Over a number of years the dietetic backgrounds of all sufferers from 
acetonemia and the “B” type of placental retention have been investigated. 
During the period of compulsory ploughing the extensive use of home-grown 
concentrates made it possible to pinpoint at least one culpable food—the oat. 
From these investigations, both in the field and of related literature, the following 
facts have emerged for further consideration :— 


Cows which are not subjected to a preliminary “steaming up ” calve with 
the least trouble. 
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The use of a preponderance of oats in the pre-calving ration almost 
invariably produces typical “‘ B ” type placental retention, and it is possible that 
most cases of this type also result from other cereals incorporated in the 
concentrate. 


Oats are mainly deficient in calcium, phosphorus and cobalt,“ though 
as retention of the afterbirth does not usually coincide with hypocalcemia the 
former has been ignored here. Nevertheless, this would fit in with the observa- 
tion that clinical milk fever was greatly reduced during the war when concen- 
trates were in short supply. 


Farmers in this locality who have been persuaded into the liberal use of 
mineral supplements have reduced to almost nil the incidence of both acetonezmia 
and retention of the placenta on their farms, and, incidentally, have practically 
eliminated the winter difficulty of getting cows in calf. 


Acetonzmia is most prevalent on the good lowland type of farm where 
both lime and phosphate are used ad lib., or on the poor upland type of farm 
where a lot of lime is used because it is required, i.e., where otherwise only 
rough bent grasses would grow in the acid soil. On the former it occurs 
throughout the year, and on the latter mainly in winter. 


Retention of the placenta occurs on the poor type of farm where liming 
is neglected, or, as pointed out above, on any type of farm where the cows are 
too well fed. 


On soil short of lime phosphates are converted into poorly available com- 
pounds” by the acid medium. 


Excessive liming reduces the availability of manganese to the plant,‘ * 
and it is also believed that in the presence of excessive calcium or phosphorus 
in the diet manganese is rendered insoluble.’ 


There is more acetonemia following a very dry summer than following a 
very wet one. This could be because fertilisers are not washed into the soil 
in the former, or that some inimical mineral ([?] phosphorus) is washed out of 
the hay in the latter. 


In the majority of cases of acetonzmia the patient appears to be “ looking 
for something.” She will taste practically any food and yet take no more than 
one mouthful. It is the writer’s experience that the food the cow is seeking is 
bushy ivy. Most acetonemia cases will eat this with avidity and are usually 
cured in four to six days. As ivy usually roots in mortar this would appear to 
clash with what has gone before. Nevertheless, ivy does not appear to suffer 
as many plants would® from this excess of available lime, and perhaps contains 
some enzyme or other substance which can overcome the dangers of the imbal- 
ance and which the cow desires. 


Other recorded treatments for acetonemia include potassium bromide, 
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copper sulphate, magnesium sulphate, sodium bicarbonate, and, more recently, 
potassium chloride and adrenal cortex.‘ 


From these observations the theory arose that “B” type of retention of 
the placenta was due to a deficiency of cobalt and phosphorus, and that 
acetonzmia was due to an excess of these minerals, and possibly calcium, or a 
deficiency of some others necessary to restore a balance, i.e., manganese, and 
possibly potassium. 


During the winter of 1951-52 an attempt was made to test this theory 
and a start was made by seeking a source of cobalt phosphate. While this 
was coming along an injection was made by grinding up proprietary swayback 
tablets so that 12 ozs. of solution contained cobalt sulphate 1 gm., copper sul- 
phate 2.5 gm., and manganese sulphate 0.5 gm., to make one dose. This was 
arrived at empirically as being ten times that recommended for a sheep. It was 
injected subcutaneously in front of the shoulder in four typical cases of type 
“B” retention of the placenta. In every case the membranes were voided in 
18 to 24 hours, but there was also a violent reaction at the site of injection. 
In two cases this was persuaded to resolve within a week by the use of a purge, 
but in the worst case it adversely affected milk production for almost two months. 


It was therefore decided to wait for the cobalt phosphate, which was proving 
difficult to obtain. By the time a supplier was located the new year was well 
advanced and suitable cases were becoming scarce. When eventually the drug 
arrived it was stated by the suppliers to be insoluble in most suitable media 
excepting acids, therefore a test was made with lactic acid made just strong 
enough to turn litmus, but it appeared insoluble in this also. 


In spite of this it was thought that it might be slowly absorbed following 
intramuscular injection, so to make one dose a suspension was made of cobalt 
phosphate 2 gm. aquam ad. 10 c.c. This was well shaken immediately prior 
to use and injected into the semitendinosus region. 


A dose was given to the next eight cases of retention of the placenta of 
either type, and in four of these, one of which was a type “ A,” the placenta was 
voided within 48 hours. There was no reaction to the injection. 


In view of the unsatisfactory nature of this drug, however, recourse was 
had to the previous treatment. This time the dose was increased by half and 
the swayback tablets were ground into a proprietory solution of calcium and 
phosphorus manufactured for use as a milk fever injection. This had to be 
used within four or five days of preparation as cobalt prosphate began to pre- 
cipitate out. The mixture was used as a drench and given indiscriminately to 
the next three cases of afterbirth retention as time was getting short, due to the 
advent of spring. Two cases of “B” type retention responded favourably in 
48 hours, and one case of type “A” retention did not respond within a week. 


To carry the experiments a stage further, two recent cases of acetonzmia 
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were treated with a stock 10 c.c.. injection of manganese hydroxide 0.25 per 
cent with copper and chromium, and both showed improvement in 24 hours, 
but treatment was continued with a stock medicine as it was thought that the 
presence of copper, which appeared to exert a beneficial influence in the treat- 
ment of afterbirth retention, might have the opposite effect on the course of 
acetonzmia. 
Discussion 

Many workers in both field and laboratory are now engaged with the various 
aspects of mineral deficiencies of farm animals. The above notes represent the 
observations of a general practitioner on two hitherto non-suspect clinical entities 
in this field. Some of the observations are common knowledge and others have 
never been recorded before. These notes are an attempt to fuse them together 
to form a logical whole, together with a few experiments, the results of which 
have been sufficiently encouraging to make repetition worthwhile when the 
season comes round again. 


Summary 
Two clinical types of retention of the placenta are described. 
An attempt has been made, by logic, to present retention of the placenta 
and acetonzmia as trace element imbalances. 
Some experiments are described tending to prove this theory. 
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EVALUATION OF SEMEN QUALITY BY THE FRUCTOSE 
UTILISATION TEST 


By D. R. MELROSE 
Ministry of Agriculture and Fisheries, Reading Cattle Breeding Centre 
Tue lack of an accurate quantitative method for the assessment of semen 
quality is one of the major problems in artificial insemination routine and 
research work. Various methods have been published for judging the potential 
fertilising capacity of semen prior to use for insemination. Mann (1949) 
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reviewed the methods available for semen quality estimation and classified them 
into three groups: (a) microscopical methods, comprising motility and sperm- 
density estimations, differentiation of live and dead sperms and abnormal forms, 
etc.; (b) measurment of electrical changes, associated with movements of 
spermatozoa (Rothschild, 1948); (c) biochemical methods. At this Centre the 
experience has been that the assessment of initial motility of semen at the time 
of collection is, in spite of its shortcomings, the most reliable practical method 
available to date. 


Comstock (1939) regarded the measurement of glycolysis as the best criterion 
for predicting the potential motility of fresh semen. (See Anderson [1945] for 
a review of the literature on the glycolysis of semen.) The work of Mann (1946) 
showed that the carbohydrate present in seminal plasma and utilised by the 
spermatozoa was fructose and not glucose as had been previously thought. This 
discovery led to the publication by Mann (1948) of a method of semen assess- 
ment based on the rate of anaerobic fructose utilisation of individual semen 
samples. This was designed primarily for use at artificial insemination centres 
with a minimum of laboratory equipment, the test itself requiring less than 
0.5 ml. of semen. In order to investigate the applicability of this test to routine 
artificial insemination work, samples of semen from thirteen bulls in routine use 
at this centre were subjected to the fructolysis test during the period April 19, 
1950, to May 15, 1950. In addition, it was hoped to detect by these routine 
fructose tests any deterioration in semen quality that might pass unnoticed in 
the microscopical examination at the time of collection. 


Materials and Methods 


0.4 ml. of semen of known density was mixed with 0.2 ml. of 0.25M 
phosphate buffer and incubated at 37° C. for three hours, as described by Mann 
(1948). The initial level of fructose in the sample was estimated, and the 
amount of fructose remaining after each hour of incubation was also determined. 
By this means the quantity of fructose utilised by the spermatozoa during each 
hour of incubation could be estimated. The fructose contents were determined 
colorimetrically by means of the Seliwanoff reaction, using, in this case, an Eel 
colorimeter with the EEL green filter No. 404. A series of fructose standard 
tubes was also prepared for each determination and treated similarly to the 
tubes containing the semen filtrate. The quantity of fructose present was 
expressed in mgs. per 100 ml. semen: the fructolysis index (Mann, 1948) was 
defined as the quantity of fructose in “ mgs.” used by 10° spermatozoa in one 
hour at 37° C. The fructoloysis index was calculated for each of the three 
hours of incubation. 


The initial motility of the semen at the time of collection was assessed on 
the following basis :— 


5 = all the spermatozoa in very vigorous motion, waves moving and chang- 
ing with very great rapidity across the field. 
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TABLHL 
FERTILITY Resyy 
Vol. of Spermcount No.of Ist Actualgg§ Initia 
ejaculate per ml, insemina- Ception § fructo 
Bull and age Date ml, Motility x 10° tions (pera mg. 4 
G-7 (13 years) 19.4.50 3.1 5 11.04 33 788 86¢ 
4-7 ” 
26.4.50 3.5 5 11.04 40 5008 59° 
5:4 %» 
1.5.50 4.0 5 10.5 42 yo) 
3-5 ” 
*5.5-50 2.75 5 13.12 47 5gap 47! 
4.0 ys 
10.5.50 2.75 5 11:25 36 83h 45) 
3.2 . 
15.5.50 3.2 5 11.25 37 568) 95 
3.8 99 
G-3 (43 years) 3.5.50 4.0 5 13.52 340i 
2.4 i 
8.5.50 2.25 5 15.6 38 579) 18 
2.2 . 
3-7 ” 
*12.5.50 4-4 5 17.25 37 3785 17 
3-7 ” 
S-1 (7 years)  26.4.50 6.8 5 20.64 17 ry 
1.5.50 5-5 5 17.94 go joop 3 
5-5-50 4.8 5 17.42 37 i 
10.5.50 5.8 5 17.14 38 5267 1 
15.5.50 6.2 5 20.85 39 7 
S-3 (3 years) —19.4.50 4.2 5 22.24 12 583) 4 
24.4.50 =: 5 12.0 34 47.1 3 
4.6 ” 4 
35-50 4:5 5 19.22 38 te 
3.0 “ 
8.5.50 1.7 5 10.92 28 643) 5 
4.8 ‘ 
12.5.50 2.9 5 12.9 29 51] 5 
2.5 7 
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ABLE 
rY Resug FrucroLysis Test RESULTS 
First hour Second hour Third hour 
Actual Initial Fructose Fructo- Fructose Fructo- Fructose Fructo- 
ception § fructose © remaining lysis remaining lysis remaining lysis 
(Dera mg. % mg. % index mg. % index mg. % index 
788 860 300 5-07 240 0.54 150 0.81 
500f 590 290 2.72 140 1.36 70 0.63 
64s 950 310 6.1 110 1.9 50 0.57 
532) 470 280 1.45 70 1.6 60 -- 
583) 45° 250 1.78 go 1.42 <50 _- 
564 650 350 2.67 170 1.6 go 0.71 


uy 8 =| S50 3 sg oe ~ - 


579 180 <50 -- _ — — — 
378) 170 <50 -- — — — _ 


5889 99 = $50 = = “ ~- — 
500 § 320 80 1.34 <50 — — — 
756) 130 <50 ~ — _— si — 
526} 100 <50 “ omen iin ie aan 
78 go <50 — — — _— _ 


47.1 380 290 0.75 190 0.83 150 0.33 
34.2 | 540 190 1.82 <50 — _ on 
64.3 | 560 300 2.38 150 1.37 70 0.73 
sty | 580 330 1.94 170 1.24 go : 0.6 
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TABLE 


FERTILITY Resuy 


Vol. of Sperm count No.of Ist Actual og 
ejaculate per ml, insemina- Ceptions 
Bull and age Date ml, Motility x10 tions (per cen 
S-2 (10 years) 5.5.50 4.2 5 9.3 11 72.7 
12.5.50 5:4 5 21.37 19 474 
F-4 (3 years) 1.5.50 4.5 5 8.6 40 27.5 
4-5 »” 
8.5.50 4-5 5 16.68 35 34.3 
4.0 » 
15.5.50 4.0 5 10.12 30 43-3 
3-75 > 
F-1 (7 years) —_19.4.50 5:7 5 9.6 24 79:1 
3.5.50 7.0 5 10.22 29 68.9 
10.5.50 5-0 5 12.98 22 4555 
F-5 (5 years) 5.5.50 6.5 5 18.4 39 58.9 
12.5.50 9-5 5 22.12 31 83.9 
F-2 (6 years) 19.5.50 6.0 5 8.88 _— _ 
S-10 (14 years) 26.4.50 2.6 3 6.9 _— _— 
3.5.50 2.0 4 9.46 — _ 
2.0 4 
10.5.50 1.75 3 11.25 — _ 
3.2 5 
S-12 (74 years) 1.5.50 3.5 5 10.8 — _ 
4-0 4 
8.5.50 4-3 4 6.12 — _ 
2.3 5 
15-5-50 3:5 5 15-75 ne 7% 
G-2 (73 years) 8.5.50 7.4 5 16.26 — - 
F-6 (2 years) 1.5.50 5-0 5 6.95 — _ 
1.5-50 4:75 4 3-04 ~— be 


* Diluted semen used for three days. 
{ Semen dilutions for use in field done at the 1: 20 level. 
<50 Quantity of fructose remaining is less than 50 mg. per cent. 


conti n 


Initial 
fructos 
mg. % 


660 
340 


950 
770 
700 
660 


520 
660 


600 
450 


640 


640 
70¢ 


65¢ 


34¢ 
25 


25 
52 
84¢ 
811 


BLE feowinued) 
REsuy 
“tual con Initial 
ePtions | fructose 
per cent¢ mg. % 
72-7) 660 
4744 340 
27.5] 950 
34-3) 770 
43:3) 700 
79:1 | 660 
68.9} 520 
4551 660 
58.9} 600 
83.9) 450 
- 640 
~ 640 
_ 700 
oe 650 
te 340 
— 250 
— 250 
— 520 
_ 840 
— 810 


XUM 


FRUCTOSE UTILISATION TEST 


First hour 
Fructose Fructo- 
remaining lysis 
mg. % index 
500 1.72 
100 1.12 
320 7:33 
500 1.62 
570 1.28 
270 4.06 
300 2.15 
480 1.39 
360 1.3 
130 1.45 
470 1.9! 
400 3.48 
560 1.47 
520 1.16 
80 2.41 
120 2.12 
go 1.02 
270 1.54 
650 2.73 
660 4-93 


Frucro.ysts Test REsuLTs 


Second hour 
Fructose Fructo- 
remaining lysis 
mg. % index 
400 1.08 
<50 — 
260 0.7 
360 0.84 
520 0.49 
80 1.98 
170 1.27 
320 1.23 
180 0.98 
<50 — 
340 1.46 
37° 0.43 
500 0.63 
370 1.33 
<50 — 
70 0.82 
<50 ae 
70 1.23 
450 2.88 
600 1.97 


Third hour 
Fructose Fructo- 
remaining lysis 

mg. % index 
370 0.32 
200 0.7 
320 0.24 
490 0.3 
50 0.31 
100 0.69 
280 0.31 
120 0.33 
300 0.45 
340 0.43 
400 1.06 
310 0.53 
< 50 a 
<50 — 
420 0.43 
560 1.31 
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4 = approximately 90 per cent of the spermatozoa in rapid, vigorous 
motion, wave motion changes being slightly less rapid than in “ 5.” 


3 = from 75 per cent to 85 per cent of the spermatozoa in motion. Motion 
vigorous but with slow wave motion extending over the field. 


The fructolysis test was always started within 15 minutes of the semen 
collection. Where more than one ejaculate was necessary to obtain the required 
amount of semen, the sample for the fructose test was taken after all the ejaculates 
to be used in the field had been combined. The separate volumes of all ejacu- 
lates are shown in Table I. Sperm density was estimated by the Thoma 
hzmacytometer slide method. The bulk of the semen from which the test 
samples were taken was used in daily routine inseminations after being diluted 
with the usual egg-yolk 3.6 per cent citrate buffer (Salisbury, Fuller and Willett, 
1941). In nearly every case the dilution rate was one part semen in 50 parts 
egg-yolk citrate buffer, the diluted semen being used for inseminations on the 
day of collection and on the subsequent day, except where otherwise indicated. 
An attempt was also made to obtain a reliable index of the actual conceptions 
resulting from the “ first” inseminations with the semen from which the samples 
for test were taken. In view of the relatively small number of first insemina- 
tions from each sample, the actual number of resultant conceptions was obtained 
by a direct enquiry to the farmer. The conception rate given is not, therefore, 
based on the usual non-return records kept at this centre. 


Results 


The results of the series of fructose tests carried out are given in Table I. A 
total of 39 semen samples from 13 bulls was examined, and conception rates 
were obtained as explained above. In the case of certain bulls the number of 
“ first’ inseminations from each sample was so small, i.e., less than 10, that the 
relative conception rates were of no real value, and therefore fertility records 
for these samples are not given in the table. As reported by Mann, there is 
considerable variation in the initial fructose levels between bulls, but the results 
now recorded also show variations in different samples from the same bull. Two 
bulls, G-3 and S-1, have shown unexpectedly low initial levels. With regard 
to the rate of fructose utilisation, in many cases this does not appear to be linear, 
the uptake having been extremely rapid during the first hour with a distinct 
dropping-off over the second and third hours. Where the fructose levels have 
fallen below 50 mg. per 100 ml. the estimations cannot be taken as accurate, 
and quantities of 50 mg. or less have therefore been ignored. 


Statistical analysis of the figures has shown that taking all the bulls for 
which fructolysis indices (first hour) were available, and ignoring the bull classi- 
fication, the correlation co-efficient between per cent actual conception and 
fructolysis index was r= 0.062 (not significant). On the other hand, the same 
analysis confined to the results from bulls G-7, S-3 and F-1 gave a significant 
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correlation co-efficient, r = 0.662 P <o.02, and also there was no evidence that 
the correlation differed from bull to bull amongst these three. 


Discussion 


The most noticeable feature of these observations is the lack of any over-all 
correlation between conception rate and fructolysis index at the time of collec- 
tion. (See Graph 1.) However, it must be borne in mind that the numbers 


GRAPH | 


FRUCTOLYSIS INDEX = FIRST HOUR 


CONCEPTION RATE “fo 


of “ first” inseminations done from each sample are relatively small. Since the 
fructolysis index is based on the total number of spermatozoa, a more accurate 
picture might be obtained if it were based on the number of living spermatozoa. 
In this connection the methods suggested by various workers for the differentia- 
tion of live and dead spermatozoa may prove of considerable value. It also 
appears that the optimum initial fructose level for good fertility is subject to 
variation, depending on the individual bull. Bull S-1 is characteristic in that it 
is one of the most fertile bulls at this centre, yet the fructose levels of its semen 
were consistently low, the small amount of fructose present being rapidly 
utilised. While this bull’s semen does not as a rule show good motility on storage 
in the usual egg-yolk citrate buffer, its fertility does not deteriorate greatly on 
storage for three days. The fluctuation in fructose level of semen samples from 
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individual bulls was also considerable, and work by Mann, Davies and Humphrey 
(1949) suggests that this may be associated with the level of the male sex 
hormone. There does not appear to be any correlation between fructose levels 
and age or frequency of use of the bull. Occasionally samples in this series 
showed a sudden drop in the rate of fructolysis after the first hour, which may 
be attributed either to the sudden death of the spermatozoa or to a fall in pH 
of the semen following rapid utilisation of fructose during the first hour of 
incubation and the failure of the buffer to deal with the large amount of lactic 
acid formed. Where a bull is known to have a low initial fructose level the 
test might be more reliable if the fructose estimations were made at half-hourly 
intervals during the incubation, as with ram semen. It may also be pointed 
out that most samples showed an initial motility rate of “ 5,” although consider- 
able variations in fructolysis indices and conception rates were observed. 


Summary 
(1) The fructose utilisation test was carried out on 39 normal samples of 
semen from 13 bulls, in order to examine the correlation between fructolysis 
indices and fertility of these samples. 
(2) Fertility records were obtained for 29 of the samples from eight of the 
bulls tested, and in only three of these bulls could a significant correlation be 
found between the conception rate and fructolysis index (first hour). 


(3) The initial fructose levels of the semen from the same bulls collected 
on different dates showed considerable variations. 


(4) One highly fertile bull, from which the semen quickly loses its motility 
on storage, consistently gave a low fructolysis index. 
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REVIEWS 


Tue INspecTION oF Foop. A Handbook for Students of Public Health, 
Agriculture and Meat Technology, by Horace Thornton. London: 
Bailliére, Tindall & Cox, Ltd. Price 12s. 6d. 


EvmeENTLy this book has been compiled, in the main, from notes used as 
headings for lectures to students for the Royal Sanitary Institute’s examinations 
of Food Hygiene and Meat and Other Foods Inspectors. It should prove a 
very useful guide to the planning of such a course of lectures. It cannot be 
accepted as a textbook on food inspection, and we feel that even the sub-title, 
which describes it as a “ handbook,” is not the best description. We would prefer 
to describe it as an introduction to the principles of food inspection. In many 
ways it is not dissimilar, in its approach, to one of the “Aids Series,” which a host 
of students have found invaluable as “ memory joggers.” It is none the less 
welcome, and should fill a very useful place in the literature of those for whom 
it was prepared. 


The reviewer, who has had many years’ experience as a part-time lecturer 
to students, could specify some points with which he is not absolutely in agree- 
ment. The most disappointing sections are those which deal with meat inspec- 
tion. They deal with the subject in rather a sketchy manner and hardly do 
credit to the author of a “ Textbook on Meat Inspection” which has set such 
a high standard in this field. 


The section on fish inspection is concise and, for the student, 
an even better approach to this branch of food inspection than the corresponding 
section in the author’s well-known textbook. Other foods are dealt with 
similarly and in a very readable and useful manner. These sections might 
very well be amended, and expanded where necessary, to form part of the 
“ Textbook on Meat and Fish Inspection,” and thus embrace the whole field 
of food inspection. In their present form they contain practically all the 
information which a food inspector needs in order to perform his duties efficiently, 
or a student requires in order to prepare himself for the meat and other foods 
examination. The section on meat is hardly adequate for this purpose. 


Notwithstanding the criticisms raised, and realising they may not be shared 
by all teachers, public health students will find the book a most useful source 
of information. The meat section is adequate for students in the meat trade, 
and students in other trades will find other sections equally valuable. Its value 
to agricultural students is limited. 
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WuRMTAFELN ZUM BESTIMMEN DER WICHTIGSTEN HAUuSTIERPARASITEN, by Prof. 
Dr. med. vet. Eduard Heidegger. Second revised and enlarged edition, 
1952; 177 illus., partly coloured; 150 pp. Stuttgart: Ferdinand Enke 
Verlag. Price DM. 18 (318. 6d.). 


Tuts handbook is composed of five main parts. The methods commonly 
used for examining feces for worm eggs and larve are briefly described in the 
first part, and in the second the techniques of collecting, fixing and preserving 
helminths are given. The third part consists of brief descriptions and clear 
diagrams of the morphology and life-cycle of selected trematodes, cestodes and 
nematodes. The fourth part, which comprises the major portion of the book, 
contains rather sketchy keys for the identification of the commoner worm para- 
sites of domesticated animals and birds. The arrangement is according to hosts, 
and the information given includes the parasite’s scientific name, and occasion- 
ally some of its synomyns, its habitat and importance, its life-cycle, where known, 
and its description in rather telegraphic form, and a drawing of the egg, larva, 
bursa, or scolex, etc. The final part mentions those objects—plant hairs, pollen 
grains, fungus spores, and so on—which may be confused with worm eggs or 


larve. 


This little handbook, first published in 1936, has been revised and 
augmented by tables dealing with parasites of the mink and coypu, and by 42 
additional illustrations. It is intended primarily for those who have had no 
special training in helminthology and who have, from time to time, to determine 
the identity of worms found in animals examined post mortem or of larve or 
eggs of worms that occur in feces. Some specialists in helminthology may not 
entirely agree with the nomenclature used, but, of course, nomenclature has 
always been a fertile place for controversy. 
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NOTICES 


Streptopen Veterinary Cerate 


Gxiaxo LaporaTories Ltp., Greenford, Middlesex, announce the introduc- 
tion of a combined penicillin and streptomycin intramammary preparation— 
Streptopen Veterinary Cerate—available from July 7. 


This combined penicillin/streptomycin cerate is a further advance in the 
treatment of mastitis, and two reasons for its introduction are: (a) the increas- 
ing number of mastitis strains proving resistant to penicillin in particular; and 
(b) the fact that the two antibiotics administered together are known to have a 
synergistic effect. 


Each tube will contain 100,000 units procaine penicillin and 0.1 gram 
dihydrostreptomycin in a mineral oil base with 3 per cent aluminium stearate. 
The face price for a box of 12 tubes is 21s. 


PRICE REDUCTION — DIHYDROSTREPTOMYCIN 
VETERINARY CERATE 


WirH effect from July 7, the face price for a pack of 12 tubes Dihydro- 
streptomycin Veterinary Cerate is reduced to 21s. 


BurroucHus WELLCOME & Co. are pleased to announce that “ Wellcome ” 
brand Feline Infectious Enteritis Vaccine is available to members of the 
veterinary profession. 


The vaccine, which is prepared from the tissues of susceptible animals 
infected with the virus of this disease, is issued in ampoules of 1 c.c. Further 
details and literature will be forwarded on request to the Veterinary Sales 
Division, 183-193, Euston Road, London, N.W.1 (telephone: EUS. 4477). 
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Errata 


REVIEW, on page 222, June issue, “ Elements of Animal Nutrition,” by 
W. M. Ashton.—Publishers name should read: Charles Griffin & Co., Ltd. 
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